We present a case of a female neonate who had a nonimmune hydrops fetalis and severe hemolytic anemia due to a rare combination of glucose-6-phosphate dehydrogenase (G6PD) deficiency and congenital dyserythropoietic anemia. We conclude that in severe cases with persistent anemia one should search after delivery for a second reason other than G6PD deficiency alone.
INTRODUCTION
Nonimmune hydrops fetalis (NIHF) comprises the subgroup of cases not caused by red cell antigens alloimmunization. Hematologic causes are responsible for 10.4% of the cases, 1 and few cases of nonimmune hydrops associated with congenital dyserythropoietic anemia (CDA) have been reported in the literature. [2] [3] [4] [5] [6] Four cases of nonimmune hydrops were reported, related to intrauterine anemia due to fetal glucose-6-phosphate dehydrogenase (G6PD) deficiency and maternal fava bean ingestion. [7] [8] [9] [10] Two of them had G6PD deficiency and dyserythropoietic anemia, demonstrating more severe anemia than what is expected for each one alone. 11, 12 We report a case of NIHF related to the combination of Mediterranean-type G6PD deficiency and CDA. The family permission was obtained in order to publish this case. CASE A female neonate was born at 34 þ 3 weeks gestation, the second child of healthy, unrelated parents, both Israeli Christian Arabs. Pregnancy was uneventful until week 33, when a fetal echography revealed hydrops fetalis. Viral serology and indirect Coombs were negative. Karyotype was normal. Cordocentesis was performed and revealed a hematocrit of 8%, which led to an emergency cesarean section.
At delivery Apgar score was 9/9 at 1 and 5 min, respectively. A blood sample from the umbilical cord showed a hemoglobin (Hgb) level of 4 g dl À 1 . On admission to neonatal intensive care unit (NICU) the neonate showed increased respiratory distress and support with nasal continuous positive airway pressure was initiated.
Initial laboratory workup revealed Hgb 5 g dl À 1 with mean corpuscular volume of 94 fl and 50% reticulocytes. Six hours after birth total bilirubin was 7.3 mg% (mainly indirect) and lactate dehydrogenase 5000 IU dl À 1 . Intensive phototherapy was initiated. During the first day she received two packed red blood cell transfusions of 10 ml In a repeated medical interview, the mother told the physician that she ate fava beans 2 weeks before the echographic findings of fetal ascites and the diagnosis of severe fetal anemia.
After the initial treatment at the NICU, the patient did not show any further signs of hemolysis and was stable. She was released at the age of 14 days with the diagnosis of severe fetal anemia, most probably related to G6PD deficiency and in utero exposure to fava beans.
During the follow-up, at 1 month of age, Hgb level dropped to 5.5 g dl À 1 with evidence of hemolysis. She was admitted to the Pediatric Department and received a transfusion of packed red blood cells. At the age of 6 weeks she received another transfusion. Further tests excluded B12 deficiency, hypothyroidism and abeta lipoproteinemia. Bone marrow aspiration showed multiple binucleated and several multinucleated erythroblasts with some erythrophagocytosis. The megakaryocytic and myeloid series showed normal morphology and maturation. The described morphological findings in light and electron microscopy, along with the clinical behavior are compatible with the diagnosis of CDA type 1 (Figures 1 and 2) . The blood tests performed to diagnose paroxymal nocturnal hemoglobinuria and hereditary erythroblastic multinuclearity with positive acidified serum lysis test (HEMPAS disease or CDA type 2) returned negative. Until the age of 4 months she needed four more blood transfusions, while being followed at the Pediatric Hematology Clinic.
DISCUSSION
We described a case of hydrops fetalis with severe anemia due to CDA combined with G6PD deficiency-this combination probably led to more severe anemia than any of the conditions alone. G6PD deficiency is rare in females and eliminating or treating the trigger for acute hemolysis with the support of blood transfusions usually stabilizes the patient. G6PD deficiency causing such a severe and prolonged hemolytic anemia should raise the possibility of an association with another congenital red cell pathology.
CDA rarely caused severe anemia necessitating recurrent blood transfusions. When associated with another cause that can lead to further acute hemolysis as is G6PD deficiency following exposure, superposition to the chronic process of dyserythropoyesis, can precipitate the symptomatology and aggravate the anemia, causing a life-threatening condition.
There are few cases in the literature that demonstrated hydrops fetalis due to fetal G6PD deficiency and maternal fava beans ingestion and it is not clear whether other causes such as diserythropoyesis were examined later in life in these cases. On the basis of the rarity of these events, the high prevalence of G6PD deficiency in our population and the high prevalence of fava beans consumption even during pregnancy, as reported by Yeruchimovich et al., 13 we would like to speculate that it is possible that G6PD deficiency alone may not be the only cause for severe fetal hemolysis and there may be additional causes that one should look for. This case illustrates the need for close followup and performance of more specific examinations in cases where the initial diagnosis and treatment do not meet the expected outcome, as persistent anemia following birth. We also recommend that pregnant women at high risk for, or with known G6PD deficiency, or with partners with such deficiency should avoid eating fava beans during pregnancy. Figure 1 . Microphotograph obtained from bone marrow aspiration using light microscopy (magnification Â 100). As described for dyserytropoietic anemia, bilobar red blood cell precursors can be observed. Bone marrow was obtained at the age of 4 weeks. 
